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This  report  is  a  continuation  and  an  improvement  of  work  which 
was  reported  in  ORA  Technical  Report  70-0012  entitled  "Probabilistic 
Theory  of  Strategic  Nuclear  Stability".  The  latter  report  is  one  of 
a  series  of  ten  reports  which  were  published  under  the  heading 
"Theory  and  Model  of  Probabilities  and  Damages  of  Nuclear  Missile 
War".  To  set  the  background  for  the  present  report,  it  is 
appropriate  to  repeat  here  the  common  foreword  for  the  above 
mentioned  series  of  ten  reports: 

This  report  is  one  in  a  series  of  ten  reports  that  describes  the 
results  of  an  analysis  entitled  "Theory  and  Model  of  Probabilities 
and  Damages  of  Nuclear  Missile  War".  The  study  was  conducted  by 
the  Office  of  Research  Analyses  (ORA)  under  Project  C010,  Work  Unit 
C010-00-02  between  1  June  1969  and  30  June  1970. 

The  objective  of  the  study  was  to  evaluate  the  effectiveness  of 
several  strategic  missile  systems  and  to  predict  how  those  systems 
would  affect  military  stability  if  they  were  deployed.  The  study 
considers  all  of  the  advanced  USAF  concepts  for  strategic  missiles 
as  well  as  the  sensor  systems  necessary  to  acquire  data.  It  was 
necessary  to  consider  both  offensive  and  defensive  systems  in  order 
to  investigate  military  stability  since  both  capabilities  are  equally 
important  in  determining  the  relative  strength  of  potential  combatants. 
The  present  stvdv  differs  significantly  from  previous  studies  of  this 
type  which  e>  .  ♦«*d  different  missile  system  alternatives  in  terms 
of  the  relative  .-tfectiveness  of  each  system  if  they  were  used  in  a 
war.  Such  an  evaluation  overlooks  an  important  attribute  of  strategic 
missile  systems;  namely,  their  ability  to  deter  a  war  from  starting. 
The  present  study  makes  the  traditional  effectiveness  evaluation  and 
also  evaluates  the  peace-keeping  ability  of  the  different  systems. 

The  theory  presented  in  this  report  generates  the  probabilities 
of  various  kinds  of  nuclear  missile  wars  as  functions  of  the  damages 
to  both  nuclear  powers  and  certain  psycho-political  parameters. 
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presented  which  generates  the  probability  that  either  power  will  attack 
spontaneously  as  a  function  of  appropriate  damages  and  four  psycho¬ 
political  parameters,  viz.,  the  aggressiveness  parameters  and  the 
standards  of  damage  of  both  powers.  It  is  always  endeavored  to 
derive  the  probabilities  logically  from  certain  clearly  exposed 
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SECTION  I 


INTRODUCTION 

The  report  "Probabilistic  Theory  of  Strategic  Nuclear  Stability" 
(ORA-70-001 2)  stands,  essentially,  on  two  legs.  One  is  the 
"Rationale  of  Preventive  Behavior"  and  one  is  the  "Rationale  of 
Spontaneous  Belligerency.  "  It  has  already  been  intimated  in  the 
above  report  that,  from  a  logical  point  of  view,  the  rationale  of 
preventive  behavior  is  satisfactory,  but  the  rationale  of  spontaneous 
belligerency  is  not.  The  reason  is  simoly  that  the  latter  is 
substantially  more  difficult  than  the  former.  The  reader  can, 
probably,  appreciate  that  it  is  easier  to  predict,  in  a  probabilistic 
manner,  the  preventive  actions  of  a  person,  than  his  spontaneous 
belligerency.  In  fact,  one  may  question  whether  the  spontaneous 
initiation  of  a  nuclear  war  (as  distinct  from  the  preventive  initiation) 
is  at  all  a  rational  act.  However,  this  all  depends  on  the  relation 
between  the  retaliatory  damage  which  is  the  consequence  of  a 
spontaneous  attack,  and  the  damage  which  would  materialize  if  the 
alternative  course  of  action  were  taken  which  is  to  abstain  from  a 
spontaneous  attack.  If  the  latter  is  larger  than  the  former,  then 
a  spontaneous  attack  is,  indeed,  a  rational  act.  Whether  or  not  this 
is  the  case  or  even  can  be  the  case,  is  not  the  subject  of  this  report. 
In  fact,  it  is  not  even  the  business  of  the  executive  branch  of  govern¬ 
ment,  but  the  business  of  the  legislature.  For  it  is  a  matter  of 
values;  and  the  analyst's  job  is  not  to  set  values  but  to  predict  the 
consequences  once  they  have  been  set.  This  report  will  strictly 
refrain  from  any  value  judgment  and  from  any  advice  in  matters  of 
policy. 


The  "Theory  of  Deterrence  and  Dissuasion"  presented  in  the 
present  report  is  a  considerable  improvement  over  the  "Rationale 
of  Spontaneous  Belligerency"  presented  in  ORA-70-0012.  However, 
it  is  still  not  the  ultimate  goal  which  would  be  a  "Theory  of 
Escalation".  In  the  present  report,  it  is  still  assumed  that  the 
spontaneously  striking  power  strikes  with  its  full  force,  without 
holding  anything  in  reserve  in  anticipation  of  "stages  of  escalation". 
Work  is  presently  in  progress  which  is  designed  to  do  away  with  this 
restrictive  assumption.  However,  it  is  extremely  difficult,  and  it  can¬ 
not  be  said  at  this  time  if  and  when  the  effort  will  be  successful.  This 
is  the  reason  that  an  improved,  but  still  imperfect  theory  of  deterrence 
and  dissuasion  is  presented. 

For  the  nomenclature  and  the  definition  of  symbols  and  concepts, 
the  reader  is  referred  to  OR A-70-0012.  Further  illumination  is 
provided  by  another  report  entitled  "Theory  of  Preventive  Behavior 
with  an  Application  to  International  Nuclear  Stability"  which  will  be 
published  in  a  journal. 

The  present  report  replaces  a  certain  portion  of  ORA-70-0012. 

This  is  spelled  out  in  more  detail  at  the  end  of  Section  V. 

The  improvement  of  the  present  report  over  ORA-70-0012  is 
discussed  in  the  conclusion  of  the  present  report. 
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SECTION  II 


THE  DETERMINANTS  OF  SPONTANEOUS  AGGRESSION 

For  simplicity,  let  us  assume  that  the  first  power  (sometimes 
designated  by  the  symbol  Po^  )  contemplates  a  spontaneous  strike 
against  the  second  power  (  Po^  )•  Whether  or  not  Po^  will  actually 
carry  out  the  contemplated  spontaneous  strike,  depends  on  a  variety 
of  factors  which  are  ingredients  of  the  strategic  scenario.  Not  all 
ingredients  of  the  scenario  are  relevant  to  the  first  power's  decision 
to  attack  or  not  to  attack.  We  call  the  relevant  ingredients  of  the 
scenario  "determinants  of  spontaneous  aggression."  It  will  first  be 
necessary  to  list  and  to  discuss  these  determinants. 

For  waging  a  spontaneous  attack  on  the  second  power,  the  first 
power  must  have  a  motive  and  an  objective.  It  is,  again,  not  necessary 
to  describe  motive  and  objective  in  complete  detail;  only  the  relevant 
aspects  need  to  be  discussed.  They  will  constitute  the  first  two 
determinants  of  spontaneous  aggression. 

As  far  as  the  motive  is  concerned,  all  that  is  relevant  to  the 
theory  of  deterrence  and  dissuasion  is  the  probability  that,  within  a 
given  time  period  r  ,  the  first  power  will  have  a  motive  to  wage  a 
spontaneous  attack  on  the  second  power.  We  denote  this  probability 
by  Pja(  T  )  and  call  it  "probability  of  motivation".  This  probability 
will  not  be  generated  within  the  frame  work  of  the  present  thoery. 

It  will  be  seen  later  (see  also  the  referenced  ORA  report)  that  we  do 
not  need  this  complete  probability,  but  only  the  first  coefficient  of 
its  Taylor  development: 

Pla(T)  =  ai  T  +  *•*  <*> 
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Here,  the  dots  indicate  terms  which  are  of  second  and  higher  order 
in  r.  Th  e  coefficient  a^  which  has  the  dimension  of  an  inverse  time 
(which  is  'frequency'’)  is  called  "aggressiveness  parameter  of  the 
first  power,  "  More  generally,  a.  is  the  aggressiveness  parameter  of 
the  i  th  power  (i  =  1  ,  2). 

The  relevant  aspect  of  the  objective  can  be  described  by  the 

2  j 

"damage  objective"  of  the  first  power.  More  generally,  D. 

is  the  damage  objective  of  the  i  th  power  (i  =  1,  2,  i  r  j). 

So  far,  we  have  identified  the  determinants  P  (T)  or  (or  a,  ) 

2  la  1 
and  Dj  .  We  have  to  identify  three  further  determinants.  Obviously, 

the  damages  to  both  powers  are  determinants  of  spontaneous  aggression. 

The  damage  to  the  second  power  which  is  the  immediate  consequence 

2 

of  the  spontaneous  strike  by  the  first  power  is  denoted  by  D^.  The 
damage  to  the  first  power  dJ  is,  of  course,  only  indirectly  caused 
by  the  first  power  herself,  but  is  directly  caused  by  the  second  power 
in  retaliation. 

Of  course  the  damage  D  j ^  to  the  first  power  is  closely  related 
to  the  deterrence  aspect.  However,  it  describes  this  aspect  not 
completely.  For  a  certain  damage  may  be  large  to  a  small  nation 
and  it  may  be  small  to  a  large  nation.  In  other  words,  we  need  a 
"standard  of  damage"  which  is  characteristic  of  the  first  power.  We 
denote  by  D1  the  "standard  of  damage  of  the  first  power,  "  i.  e.  ,  D* 
is  the  standard  of  damage  of  the  i  th  power  (i  =  1,  2). 

The  following  scheme  lists  the  determinants  of  spontaneous  aggres¬ 
sion  for  the  first  power. 
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Four  of  the  five  determinants  of  spontaneous  aggression  have  the 
dimension  "damage.  "  These  four  damages  can  be  represented  on  two 
"damage  scales,  "  one  for  the  first  and  one  for  the  second  power: 


Damage  scale  for  the 
first  power 


—  I  —  —  -■ —  1  ■}  —  ~7  Damage  scale  for  the 

D7  D7 

1  Is  second  power 

The  absolute  values  of  the  two  damages  on  each  scale  are  not  important, 
but  only  their  values  relative  to  each  other.  We  call  these  damage 
ratios  "the  measured  damages.  "  More  precisely  we  define 


Dl,  /  -  - 


Measure  of  Deterrence" 


2  2 

D,  /  D,  =  "Measure  of  Dissuasion" 
1  Is 


The  inverse  of  the  measure  of  dissuasion  is  called  "measure  of  temp¬ 
tation"  : 

2  2 

D  /  D  =  "Measure  of  Temptation" 


These  are  important  concepts  which  need  further  discussion.  To 
this  end,  we  introduce  the  following  concepts.  First,  v/e  define  three 
probabilities  which  are  all  relevant  to  the  proposition  that  the  first 
power  will  wage  a  spontaneous  attack. 


P  (r)  =  Probability  that,  within  the  time  period  T, 

I  cl 

POj  will  wage  a  spontaneous  attack,  given 
that  she  is  neither  deterred  nor  dissuaded 
(probability  of  motivation) 

P,  =  Probability  that  Po.  is  deterred  and 

Id  I  - 

dissuaded 

=  Probability  that  Po^  is  not  deterred  and 
not  dissuaded 
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Pj  (t)  =  Probability  that,  within  the  time  period  T  , 

Poj  will  wage  a  spontaneous  attack  on  Po^ 

It  is  first  to  be  noted  that  P,  (T)  and  P  (t)  depend  on  the  time  period 

la  Is 

under  consideration  whereas  P  and  Q  do  not.  The  latter  two  proba- 

1  d  1  d 

bilities  are,  of  course,  related  by 


Pld  +  Qld  =  1 

It  also  follows  from  the  above  definitions  that 


P  (T)  =  Q  P  It)  U 

Is'  '  Id  la'  '  ' 

This  equation  expresses  the  fact  that  Po^  will  attack  spontaneously  if, 
and  only  if,  she  has  a  motive  to  do  so  and  she  is  neither  deterred  nor 
dissuaded. 


Finally,  we  introduce  two  logical  symbols  which  stand  for  proposi¬ 
tions  and  will  facilitate  otherwise  lengthy  expressions. 

1DD  =  Proposition  that  Po^  is  deterred  and 

dissuaded  (the  first  character,  1,  indicates 
the  first  power) 

~1DD  =  Proposition  that  Po^  is  neither  deterred  nor 
dissuaded 

Hence,  the  probability  that  1  DD  is  true  is  P^;  and  the  probability 

that  ~  1  DD  is  true  is  Q  =  1  -  P  . 

Id  Id 

Let  us  now  assume  that  Po^  has  a  motive  for  a  spontaneous  attack. 

This  assumption  would  have  to  be  expressed  by  setting  P,  equal  to 

la 

one.  In  this  situation,  Po^  has  two  alternative  courses  of  action:  to 
attack  or  not  to  attack.  If  she  attacks  she  is,  obviously,  neither 
deterred  nor  dissuaded,  i.  e.  ,  the  proposition  ~1DD  is  true.  Let  us 
now  inspect  the  consequences  to  Po^  for  either  course  of  action.  This 
is  relatively  easy  for  the  alternative  ~1DD.  In  this  case,  she  will 
suffer  the  retaliatory  damage  which,  however,  is  to  be  "measured”  by 
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her  own  standard  of  damage.  Hence,  the  consequences  to  Po^  ,  if  she 
acts  according  to  the  proposition  - 1  DD,  is  the  measure  of  deterrence 


,  _1 

Du/°  • 


We  turn  now  to  the  case  where  Po^  decides  to  act  according  to 
the  proposition  1DD,  i.  e.  ,  where  she  abstains  from  a  spontaneous 
attack,  even  though  she  has  a  motive.  In  this  case,  she  suffers  also  a 
damage,  which,  as  always,  is  the  damage  one  suffers  if  he  abstains 
from  doing  something  which  he  desires  to  do.  What  the  first  power 

desires  to  do  is  inflict  on  the  second  power  a  damage  according  to  her 

2  2 

damage  capability  D  but  "measured"  by  her  damage  objective  D  . 

IS  1 

In  other  words,  if  the  first  power  abstains  from  waging  a  spontaneous 

attack  -  in  spite  of  the  fact  that  she  has  a  motive  -  then  she  suffers  the 
2  . 

measured  damage  which  we  have  called  "measure  of  tempta¬ 

tion.  "  The  following  scheme  summarizes  the  results  of  this  discussion. 

Consequences  to  Po^ 

Course  1DD(P,  ,)  :  D?  /  (5) 

la  1 8  1 

of 

Action  ~  1  DD(1  -  P  ) :  D ]  /  D* 

Id  Is 

Here  we  listed  the  probabilities  for  either  course  of  action  in  paren¬ 
theses  following  the  symbol  for  the  respective  course  of  action. 


The  above  scheme  is  an  "estimation  matrix.  "  This  concept  has 
been  introduced  and  explained  in  detail  in  the  aforementioned  report, 
"Theory  of  Preventive  Behavior  with  an  Application  to  International 
Nuclear  Stability.  " 


Also  in  that  report,  a  "principle  of  estimation"  has  been  introduced, 
explained,  and  applied  for  establishing  a  certain  probability  in  the  mind 
of  some  "estimator"  that  another  person,  the  "decision  maker,  "  will 
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take  a  certain  coarse  of  action.  In  the  next  section,  the  principle  of 

estimation  will  be  applied  to  determine  the  probability 

P  as  function  of  the  measure  of  deterrence  and 

1  d 

the  measure  of  temptation. 


8 


SECTION  III 


APPLICATION  OF  THE  PRINCIPLE  OF  ESTIMATION 

The  principle  of  estimation  serves  to  determine  the  probabilities  of 
two  alternative  courses  of  action.  Two  persons  (or  collectives  of 
persons)  must  be  distinguished;  The  "estimator"  in  whose  mind  the 
probabilities  exist;  and  the  "decision  maker"  who  decides  between  the 
two  alternative  courses  of  action.  If  we  introduce  the  symbols 

<  D  |  1DD  >  1  =  (6a) 

l  s  l 

<  D  |~1DD  >  1  =  d[  /  D1  (6b) 

then  we  may  write  the  "estimation  matrix"  (5)  in  the  more  concise  form 
/<  D  |  1DD  >  1 
\<  D  |  ~  1DD  ) 

These  are  two  "expected  damages"  to  Po1  (indicated  by  the  superscript 
one)  which  POj  is  expected  to  suffer  if  she  chooses  the  courses  of 
action  which  are  stated  in  the  "condition  compartments"  to  the  right 
of  the  "condition  bar".  If  we  multiply  an  expected  damage  for  a  certain 
course  of  action  by  the  probability  that  Po  J  will  take  this  course  of 
action,  then  we  arrive  at  the  corresponding  "weighted  expected  damage". 
Hence,  the  two  weighted  expected  damages  are 

Pld  (D  |  1DD  >  1  (8a) 

Q,,  (Dj-IDD)1  -  (  1  •  P  )  (D  |  -  1  DD  >  1  (8b) 

ia  id 

We  are  now  ready  to  state  the  principle  of  estimation,  as  it  applies  to 
the  present  case. 
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Principle  of  Estimation 


The  estimator  selects  the  probability  P  such  that  the  two 

Id 

weighted  expected  damages  to  Po^  are  equal,  that  is 

p1j(d|idd>1  =  (1  -  P,  ,)  (dI-idd)1 

Id  Id  ' 


(9) 


If  this  equation  is  solved  for  P  ,  we  obtain 

id 


(D  I  -  1DD  > 


Id 


<  D  j  -  1DD  >  1  +  (  D  |  1DD  >  1 


(10) 


If  we  resubstitute  here  relations  (6)  we  obtain 

1  .  1 
D.  /  D 
Is 


Id 


dJ  /  D1  +  /  D* 

Is  Is  1 


If  we  introduce  the  abbreviation 

M  =  -Ji - 

1  r,1  r,2 

D  D, 

Is 

and  if  we  observe  (11)  and  (3)  then  we  may  write 

1 


‘Id 


1  +  M 


1 


(11) 


(12) 


(13a) 


M, 


Id 


1  +  M, 


(13b) 


We  call  the  "measure  of  deterrence  and  dissuasion"  for  the  first 

power.  The  measure  of  deterrence  and  dissuasion  for  the  second 
power  is 


2  1 
2s  2 


2  1 
D  D, 
2s 


(14) 
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SECTION  IV 


DISCUSSION  OF  INTERMEDIATE  RESULTS 

It  is  now  no  longer  necessary  to  confine  ourselves  to  the  one  case 
when  the  first  power  attacks  spontaneously.  We  consider  now  both 
cases.  According  to  equation  (4),  we  have 


Pls 

(r)  = 

Q  P 

Id  la 

(T) 

(15a) 

P2s 

(  T  )  = 

Q,.  P, 

2d  2a 

(T  ) 

(15b) 

If  we  then  observe  relations  (12), 

(13a),  and  (14),  w 

./  write 

p,sn  = 

Pla  W 

(16a) 

1 

D1 

+  18 

D* 

Dls 

P2sW  = 

(16b) 

1 

D2 

D1 

2s 

We  shall  first  discuss  thes 

e  results  briefly. 

It  suffices 

to  discuss 

result  (16a).  The  following  figure  will  facilitate  this  discussion. 
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Figure:  Probability  of  Spontaneous  Attack  as  Function  of  the 
Measure  of  Deterrence  and  Dissuasion 

It  is  first  to  be  noted  that  the  probability  of  spontaneous  aggression 
never  exceeds  the  probability  of  motivation: 

PlQ  (T)  <  P.  (T)  (17) 

is  -  la 

This  must  be  so  for,  if  Po^  does  not  have  a  motive,  she  will  not  attack 

under  any  circumstances;  on  the  other  hand,  if  she  does  have  a  motive, 

she  will  attack  only  with  the  probability  Q,  =  1  -  P  . 

id  Id 

It  is  then  to  be  noted  that 

p.  (  T)  =  P  (r  )  for  M,  =  0  (18) 

is  la  1 

In  this  case,  Po^  is  neither  deterred  nor  disuaded.  In  such  a  situation, 
she  will  attack  if,  and  only  if,  she  has  a  motive  to  do  so.  Hence,  the 
two  probabilities  must  be  equal  in  this  situation. 
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If  now  the  measure  of  deterrence  and  dissuasion  increases,  it 

will  be  less  and  less  likely  that  POj  will  attack  spontaneously. 

There  are  two  causes  which  bring  about  this  effect:  Deterrence 

and  Dissuasion.  These  two  causes  work  in  unison  and  have  the 

same  effect:  reduction  of  P,  from  its  maximum  value  P, 

Is  la 

An  interesting  situation  arises  if  =  1  .  We  then  have 

P,  (T)  =  £P.  (T)  for  M  =  1  (19) 

Is  la  l 

This  relation  may  be  utilized  for  a  reasonable  selection  of  input 

parameters,  in  this  case,  the  "psycho-political"  parameters 

1  2  . 

D  ,  Dj  and  a^  . 


13 


SECTION  V 


THE  DAMAGE  OBJECTIVES 

The  aggressiveness  parameters,  the  damage  objectives,  and  the 
standards  of  damage  constitute  the  class  of  "psycho-political" 
parameters: 


Principally,  one  may  treat  them  as  independent  Input  parameters. 
That  means  that  they  are  not  subject  to  the  present  theory.  However, 
one  may,  of  course,  conceive  of  an  auxiliary  or  extended  theory  which 
establishes  certain  relations  between  some  of  the  psycho-political 
parameters.  This  is  the  subject  of  this  section. 

The  objective  is  to  establish  reasonable  relations  between  the 
damage  objectives  and  the  standards  of  damage.  It  appears  reasonable 
to  suspect  that  relations  exist. 

Take,  for  example,  the  damage  objection  D2  of  the  first  power. 

Since  the  intent  of  spontaneously  inflicting  damage  is  punitive,  it 
2 

follows  that  Dj  should  increase  if  the  second  power's  insensitivity  to 

damage  increases.  Since  the  second  power's  Insensitivity  is  measured 

2 

by  her  standard  of  damage  D  ,  it  follows  that 

D2  ~  D2  .  (23) 

With  respect  to  the  first  power's  insensitivity,  the  relation  should  be 
inverse,  that  is 

D2  ~  1/D1  (24) 
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If  then  the  attention  is  focused  on  the  first  power  and  its  probability 
of  deterrence  and  dissuasion,  P  ,  then  the  following  trends  c<*n  be 
seen: 

1.  As  d|  increases,  so  does  P,  ,,  That  is,  Po  becomes 

is  Id  1 

increasingly  deterred. 

2 

2.  As  D  increases,  so  does  P  .  That  is,  Po  is 

Id  1 

increasingly  dissuaded. 
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3.  As  D  decreases,  P  ,  increases.  That  is,  Po. 

id  1 

becomes  me  reas  ingly  deter  red . 

2 

4.  As  D,  decreases,  P,  ,  increases.  That  is,  Po , 

Is  Id  1 

becomes  increasingly  dissuaded. 

Interesting  is  the  fact  that  the  denominators  of  the  expressions 

for  M,  and  M7  contain  the  squares  of  the  standards  of  damage. 

More  precisely,  the  expressions  for  M.  ,  P  and  Q.  contain 

i  .  id  id 

the  square  of  Dl  but  not  the  square  of  D ^  (j  t  i).  Hence,  when  the 
i  th  power  is  faced  with  the  decision  to  attack  spontaneously  or  to 
abstain  from  such  an  attack,  then  her  decision  is  more  strongly 
influenced  by  her  own  standard  of  damage  than  by  the  other  power's 
standard  of  damage.  Again,  this  result  appears  to  be  quite  resonable 
and  desirable. 

It  should  be  mentioned  in  this  connection  that  it  is  now  mandatory 
that  all  damages  and  standards  of  damage  are  relative.  That  is,  each 
total  damage  or  standard  of  damage  which  carries  the  superscript  i 
must  be  made  relative  by  dividing  it  by  V1  where  V1  is  the  total 
destructible  value  of  the  i  th  power.  So  far,  this  was  not  important 
since  in  all  formulae  including  ORA  -70-0012  but  excluding  the 
formulae  of  this  section,  the  V1  would  always  cancel  out.  In 
contrast,  relations  (26)  make  sense  only  if  all  damages  and  standards 
of  damage  are  relative. 

The  "psycho-political  relations"  (25)  offer  the  considerable 
advantage  that  the  number  of  independent  psycho-political  parameters 
is  now  reduced  :rom  six  to  four. 
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SECTION  VI 

THE  SPONTANEOUS  BELLIGERENCY  PARAMETERS 
The  definition  of  belligerency  parameters  is  that  they  are  the 
coefficients  of  the  first  terms  in  the  Taylor  developments  of  the 
time -dependent  probabilities: 

P.  (  t )  =  a.  r  +  (20a) 

ia  i 

P.  (  T )  =  s.  T  +  (20b) 

IS  1 

Here  a^  is  the  already  introduced  aggressiveness  parameter  of  the 

i  th  power  (  i  =  1,  2  ),  and  s  is  the  spontaneous  belligerency 

i 

parameter  of  the  i  th  power  (  i  =  1,  2  ).  For  more  details,  see 
the  referenced  ORA  report. 

If  relations  (16)  are  applied  to  the  case  T  o  and  if  relations 
(20)  are  heeded,  then  we  obtain 


is 


D 


Is 


(21a) 


s 


2 


(21b) 


This  is  the  representation  wanted  for  the  spontaneous  belligerency 
parameters.  They  replace  relations  (VI.  3a)  and  (VI.  3b)  of  the 
report  ORA-70-0012.  Formulae  (VI.  4),  (VI.  5),  (VI.  6),  and  (VI.  7) 
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of  that  report  are  obsolete,  and  subsequent  formulae  have  to  be 
modified  according  to  formulae  (21)  of  the  present  report. 
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SECTION  VII 


FURTHER  REMARKS  ON  THE  PROBABILITIES 
OF  MOTIVATION 

For  an  efficient  discussion  of  this  subject,  it  is  appropriate 
to  repeat  here  the  following  definitions  (which  are  otherwise 
scattered  over  several  reports): 


IS 

3 

Proposition  that  Po^  will  attack  spontaneously 

1DD 

3B 

Proposition  that  Po^  is 

either  deterred  or 

dissuaded  or  both 

~1DD 

a 

Fropos  ition  that  Po^  is 

neither  deterred  nor 

dissuaded 

Pls 

= 

Probability  {  IS  } 

(22) 

Pld 

= 

Probability  {  1DD  } 

(23) 

Qld 

= 

Probability  {~1DD} 

(24) 

Pla 

= 

Probability  {  IS  j  ~1DD  } 

(25) 

Applying 

the  product  rule  in  the  form 

P  {  AAB  )  -  P  { A  )  P  { B  t  A  } 

(26) 

we  may  write 


P  {  i  sa~idd  }  =  P  { 

Since 

~1DD  ]  P  {  IS  |  ~  1DD  } 

(27) 

1SZ>~1DD 

it  follows  that 

(28) 

P  {  1SA-1DD  }  = 

and  therefore 

P  {  is  } 

(29) 

P,  =  p. 

Is  Id  la 

(30) 

We  may  then  introduce  the  following  definitions: 
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(31) 


1 

* 

>1 

* 

>2 


Sl<Qld  =  1) 


bl<Qld  =  1) 

b2  <Qld  =  J) 


(32) 

(33) 


In  other  words,  the  symbols  carrying  asterisks  are  the  respective 
belligerency  parameters  subject  to  the  condition  =  1  which  is 

"POj  is  neither  deterred  nor  dissuaded."  We  may  then  write 


If  we  then  heed 


P 


Is 


(see  ORA  70-0012) 


1 


-  +  vn 


(34) 


(35) 


we  have 


1 


la  *  ,  ,  * 
bl  +  b2 


l1  *  6 


*  * 
(b1+b2)r 


For  r  ■*  0  ,  we  obtain  from  (30),  (35),  and  (36) 


(36) 


\  ■  Qid  ai  (37) 

The  P,  (r)  and  P  (r)  are  genuine  probabilities,  however, 

13.  23 

they  play  here  mainly  an  auxilliary  role  and  are,  for  applications, 
not  of  particular  interest.  In  contrast,  the  relations 


s.  =  Q.,  a. 

i  id  i 


(1=1,  2  )  (38) 

are  essential  for  the  entire  probabilistic  theory  of  nuclear  stability. 
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SECTION  VIII 


CONCLUSION 

The  improvement  of  the  "Theory  of  Deterrence  and  Dissuasion" 

presented  in  this  report  over  the  "Rationale  of  Spontaneous 

Belligerency"  presented  in  ORA-"0-0012  is  as  follows.  According 

to  the  formulae  of  the  latter  report,  it  is,  in  certain  cases,  possible 

that  P.  (  r  )  is  exactly  zero  even  though  P.^  (  r  )  is  not.  Clearly, 

this  is  an  "overstatement"  If  P.  (  7- )  is  not  zero,  then  nobody 

can  say  with  certainty  that  Po.  will  not  attack  spontaneously.  Such 

a  proposition  would  be  "illegitimate"  in  the  sense  of  inductive  logic. 

But  P  (r)  =  o  precisely  amounts  to  such  an  illegitimate 
is 

prop  osition.  This  is  what  is  meant  by  "overstatement" . 

The  present  theory  avoids  such  overstatements.  If  P.&  (r) 

is  not  zero,  then  P.  (r)  is  also  different  from  zero,  except  in  the 
is 

limiting  case  M.  -  ®  ,  which  is  quite  reasonable  and,  in  fact, 
necessary. 

Hence,  the  present  theory  is  much  more  compatible  with  the 
principles  of  inductive  logic.  It  is  certain  that  it  is  not  completely 
compatible  with  those  principles.  But  that  is  simply  asking  for 
too  much. 

Nevertheless,  there  is  still  much  room  for  improvement. 
Probably  the  most  important  and  most  urgently  needed  improvement 
is  to  develop  the  present  theory  into  a  "theory  of  escalation",  as  has 
already  been  intimated  in  the  introduction.  In  this  case,  the 
spontaneously  striking  power  would  strike  with  only  part  of  her 
force,  holding  the  other  part  in  reserve  as  "deterrence  against 
excessive  retaliation"  by  the  other  power.  The  other  power,  in 
turn,  would  generally  retaliate  also  with  only  part  of  her  force, 
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holding  the  other  part  in  reserve  as  "deterrence  against  excessive 
counter-retaliat.on".  This  process  may  continue  through  several 
"stages  of  escalation"  until  it  is  either  "stopped"  or  it  ends  in  a 
full  fledged  nuclear  catastrophe.  In  this  context,  the  analysis, 
the  quantification  and  the  understanding  of  the  mechanism  of  the 
"escalation  stopping  power"  seems  to  be  one  of  the  most  rewarding 
and  most  urgently  needed  endeavors.  No  doubt  that  it  is  extremely 
difficult,  but  no  doubt,  either,  that  there  are  not  many  opportunities 
for  analysts  and  theoreticians  where  so  little  effort  could  accomplish 
so  much. 
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